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I. Introduction
While developing Asia's financial systems were largely unscathed by the global financial crisis in 2008 and 2009, its real economies were hit hard by the deep recession in the European Union (EU) and the United States (US). Nevertheless, overall developing Asia recovered from the global crisis with remarkable resilience. The region managed to grow by 6.7% in 2008 and 5.9% even in 2009 when the world economy as a whole contracted. Growth has picked up further to 9.0% in 2010 and is projected at 7.8% in 2011 and 7.7% in 2012. Although these growth rates are below those before the crisis-9.4% in 2006 and 10.1% in 2007 (ADB 2011 -the speed and strength of the region's rebound has surpassed all expectations. It was initially driven by fiscal and monetary stimuli, but subsequently private demand is playing a bigger role.
It is tempting to view this resilience as evidence of the region's decoupling from the economies of Germany, Japan, and the US (G3) as the region has continued to grow robustly despite their fragile and uncertain recoveries. The region's exports and economic growth did, however, plummet during the depth of the global crisis, primarily due to severe recessions in the G3, so the crisis has far reaching implications for the region's growth and development in the medium and long term. The G3 are saddled with a wide range of structural problems-high household debt and impaired housing markets-that will weaken their economic growth in the future. The obvious but troubling medium-term implication is that this weakness will deprive developing Asia of a traditionally important engine for demand and growth, so it is very much in the region's interest to achieve a more even balance between domestic demand and external demand.
Rebalancing ultimately requires robust domestic demand that can come from robust consumption, robust investment, or both. Since diminishing marginal returns on capital eventually set in as an economy's stock grows, there is a limit on investment as a source of demand and growth. Because developing Asia has relied on high savings and high investment rates to power much of its growth in the past, the scope for investment-led growth may be quite limited. 1 In contrast, there is still considerable room for growth in consumption especially as the region becomes increasingly middle-income. Large numbers of individuals and households are joining the middle class and purchasing middle-class goods and services for the first time. In addition, there is evidence that developing Asia's large and persistent current account surplus reflects underconsumption rather than underinvestment (Park and Shin 2009) . Therefore, strengthening domestic consumption will not only promote economic rebalancing but may also deliver sizable economic gains.
Aggregate consumption and the share of aggregate consumption in national income depend on a number of factors. Of particular interest for our purposes are demographic variables especially the old-age dependency ratio-the share of the elderly in the working-age population. Since individuals tend to save for retirement when they are working and dissave for their consumption when they are retired, higher dependency is likely to increase aggregate private consumption. Furthermore, higher government outlays on health care and pensions may also boost aggregate public consumption. This is quite important for developing Asia because the population in the region as a whole is aging. While some countries are at a much more advanced stage of population aging than others, there is nevertheless a clear, regionwide trend toward older populations driven by falling fertility and rising life expectancy. This transition implies greater aggregate consumption.
Our central objective is to examine the relationship between demography and the share of aggregate consumption in national incomes for a large cross-section of Asian economies. First, however, to find out whether older populations led to higher consumption in the past, we examined trends in the old-age dependency ratio and the share of consumption in the gross domestic product (GDP) over time and measured the time-series correlation between the two. Our goal was to estimate the relationship using a simple econometric model. A positive relationship would bode well for rebalancing. Just as youthful populations drove the high-savings, high-investment growth model, older populations that consume more and save less could lead to more vibrant domestic demand and to more balanced economies.
II. Review of Literature
The economic lifecycle theory suggests that individuals tend to smooth out consumption over their lifetimes. People tend to accumulate savings during the productive working ages and dissave during the early and later stages of life. Higher percentages of young (aged 0-14) and elderly (aged 65 and older) people relative to those of working age (15-64)-the youth and old-age dependency ratios-are associated with lower aggregate savings rates since those age groups are not generally economically active.
There is a vast amount of literature investigating the economic implications of a changing demographic structure, and many studies have examined how demographic factors affect economic growth and savings. Age distribution has been found to be an important variable in explaining variations in economic growth across countries and over time. Based on a sample of 78 countries, Bloom and Williamson (1998) found that age distribution rather than population growth was the primary demographic determinant of economic growth though its effects were temporary and depended on the stage of the demographic transition. In the early stage, per capita income growth is reduced by youth dependency and by small cohorts of working-age adults. This stage is followed by a demographic dividend in which youth dependency decreases and the working-age population increases. Later, the favorable impact on economic growth diminishes as the share of the elderly rises and the demographic dividend dissipates. When the growth rate of the economically active population exceeds that of the population, per capita GDP grows. Conversely, if the dependent population grows faster than the overall population, then the model predicts lower economic growth. They found, however, that the effect of an elderly population on economic growth was positive but insignificant, which they attributed in part to the smaller percentage of elderly relative to youth. In other words, the impact of the young population tended to dominate.
Other studies have also looked at the impact of population age structure on aggregate savings to better understand the macroeconomic implications of the demographic transition. In general, these studies support the lifecycle hypothesis and conclude that a higher proportion of youth and elderly tend to decrease the aggregate savings rate. One of the earliest studies to test this relationship was done by Leff (1969) who found that the old-age and youth dependency ratios taken separately and combined had a significant negative influence on the savings rate. He tested this relationship in 74 countries and again after disaggregating them into developed or underdeveloped. While Adams (1971) , Goldberger (1973) , and Ram (1982) have questioned the robustness of Leff's findings, subsequent studies have supported the inverse association between dependency ratios and savings rates. Kelley and Schmidt (1996) applied the Leff model to a data set of 88 countries to estimate the impact of dependency ratios on savings in the 1960s, 1970s, and 1980s. They found that dependency reduced savings in the 1980s but that the impact was small and not statistically significant in the 1960s and 1970s suggesting change over time. Higgins and Williamson (1997) estimated the relationship between the youth and old-age dependency ratios and national savings in some Asian countries and found that higher dependency ratios tended to decrease savings rates. Higgins (1998) studied 100 countries and also found a negative relationship between dependency and savings rates. He noted, however, that the negative association between the old-age dependency ratio and savings did not necessarily indicate that elderly households were drawing down on their assets to finance consumption as it could be due to the growing aggregate burden of supporting the elderly. Bloom et al. (2003) also confirmed the negative relationship between savings and dependency ratios. In their empirical model, they included both age structure and life expectancy to examine the impact of these variables on savings rates and showed theoretically that the pure effect of longer life expectancy was to increase savings rates.
Longer life expectancy increases the optimal length of working life but not enough to offset the greater need for retirement income, so the savings rate has to rise. However, since longer life expectancy may be associated with better health and higher productivity, its impact on savings may be ambiguous. To analyze the separate effect of longer life expectancy on savings, they studied 68 countries from 1960 to 1994 and found that both life expectancy and age structure were significant determinants of savings rates-longer life expectancy had a positive effect and the dependency ratios had a negative effect.
In a subsequent study, Bloom et al. (2007) also incorporated the impact of both life expectancy and old-age dependency in their model. They explored the hypothesis that the effect of life expectancy on national savings rates depends on the nature of the social security system and found that an increase in life expectancy increased savings when the system provided universal pensions and strong incentives to retire but that the effect dissipated with pay-as-you-go systems and high replacement rates. As in other studies, they found that an increase in the old-age dependency ratio was linked to lower savings rates.
Lifecycle theory predictions of the effects of age structure on savings thus seem to be very well supported. At the macro level, higher old-age dependency ratios tend to reduce savings rates since older individuals dissave or save less to finance consumption. Population aging, therefore, affects economic growth through at least two channels: it reduces the size of working-age cohorts and reduces the savings rate, and hence the investment rate.
III. Trends in Aging and Consumption Patterns in Asia
Since older populations are associated with lower savings rates, there should be a positive relationship between population aging and aggregate consumption rates because savings represent income that is not consumed. It is now widely accepted that if Asian economies were to consume a higher share of their output, it would significantly help to address global imbalances. In this context, understanding the effects of population aging on consumption in Asia may provide valuable policy insights. For example, if the old-age dependency ratio has a strong positive effect on consumption, then to some extent population aging will naturally and gradually promote domestic demand and hence rebalancing. On the other hand, if the ratio does not have a perceptible effect on consumption, the need for policies that promote rebalancing will be greater. Figure 1 charts the old-age dependency ratio in 10 Asian economies between 1980 and 2008 and shows that the ratio has risen steadily and more rapidly in the newlyindustrializing economies (NIEs) of Hong Kong, China; the Republic of Korea; Singapore, and Taipei,China than it has in the People's Republic of China (PRC), India, Indonesia, Malaysia, the Philippines, and Thailand and that the old-age dependency ratios in the latter group in recent years have been close to those of the NIEs 25 years ago, i.e., between 5% and 10%. Consumption patterns have also varied among the less developed economies. Rates in the PRC and India have steadily declined since 1980 while in the Philippines they have generally increased. In both Malaysia and Thailand, consumption declined in the 1980s and 1990s but began to rise at the turn of the century. 1980 1984 1988 1992 1996 2000 2004 2008 1980 1984 1988 1992 1996 2000 2004 2008 1980 1984 1988 1992 1996 2000 2004 2008 1980 1984 1988 1992 1996 2000 2004 2008 1980 1984 1988 1992 1996 2000 2004 2008 1980 1984 1988 1992 1996 1980 1984 1988 1992 1996 2000 2004 2008 1980 1984 1988 1992 1996 2000 2004 2008 1980 1984 1988 1992 1996 2000 2004 2008 1980 1984 1988 1992 1996 2000 2004 2008 Consumption share (left axis) Old-age dependency ratio (right axis) Trend line, consumption share Figure 3 shows the trends in both aging and consumption for each economy. In Hong Kong, China; Philippines; and Taipei,China, the old-age ratio and share of consumption in GDP have been gradually rising since the 1980s, but there was no discernible positive association between aging and consumption in the other economies. We further checked for an overall correlation between consumption and the old-dependency ratios in the 10 economies from 1980 to 2008 and found that it was negative in five and positive in five but relatively low (Table 1) . A time-series correlation for each economy for the whole sample period found strong negative correlations for the PRC and India and a strong positive correlation for Taipei,China. Singapore and Thailand also had negative correlations although weaker than those for the PRC and India. Overall, our results cast doubt on the robustness of a positive link between aging and consumption in developing Asia, so we performed a more formal, econometric analysis of this relationship. 
IV. Econometric Analysis
To examine the link between age structure and consumption more formally, we analyzed data from the World Bank's World Development Indicators (WDI) online database from 153 countries averaged over the decade 1998-2007. The time period was relatively short, but the use of more recent data allowed us to include more economies. We used a cross-section regression analysis to explore variations between economies rather than the changes in a given economy captured by panel econometric techniques. As Higgins (1998) points out, differences in age distributions among countries tend to be more visible than changes within a country. For example, in 2007 the old-age dependency ratio in the Republic of Korea was 13.9% compared with 6.4% in the Philippines, but changes in their elderly populations over time were not that pronounced. Between 2002 and 2007, the elderly population increased by 2.6% in the Republic of Korea and by 0.5% in the Philippines (World Bank 2010).
A. Framework and Data
We did a regression analysis on a decade of data on the average share of consumption in GDP ( ) on a set of control variables. Although we were mainly interested in the link between population aging and consumption, we included a set of additional, standard control variables to minimize misspecification. The basic model is as follows:
The dependent variable ( ) is the share of total consumption in GDP. We included both the youth and old-age dependency ratios in the model ( and , respectively). , our proxy for an aging population, was computed as the decade-long average of the ratio of people older than 64 to the working-age population aged 15-64. refers to the decadelong average of the ratio of people younger than 15 to the working-age population.
Real GDP per capita ( ) was included as a control variable. As this variable is averaged over a relatively long period of time, it can be a proxy for permanent income and is often used to analyze the consumption smoothing hypothesis. This variable can have both income and substitution effects on consumption (or savings). Therefore, its effect on the consumption rate will depend on which effect dominates. If the income effect dominates, individuals feel wealthier due to higher permanent incomes and therefore will prefer leisure to work, will retire earlier, and thus will tend to save more for retirement. In contrast, if the substitution effect dominates, higher permanent incomes will induce consumers to work longer thus reducing the need to accumulate more savings for retirement (Bloom et al. 2003) . In short, a lower share of consumption in GDP-a high savings rate-is associated with the income effect while a higher consumption rate-a low savings rate-is associated with the substitution effect.
Another control in the model was population growth (P); its effect on consumption was ambiguous. On one hand, population growth could imply a growing youth population that would lead to increased consumption and lower savings rates. On the other hand, population growth could also imply a declining elderly population and a rising working population that would reduce consumption and increase savings. The first is the dependency effect and the second is the rate-of-growth effect (Mason 1988) .
Our data set covered 31 developing Asian economies and 122 countries outside the region. Table 2 highlights the differences in consumption shares and old-age dependency ratios between the Asian economies and the rest of the sample. To accomplish our main objective, we extended the basic model to test for a possible difference in the way dependency ratios affected the rate of consumption in the Asian economies relative to the rest of the sample. 
B.

Results and Discussion
Tables 3a and 3b report the results of our regression analysis. All regressions controlled for both the old-age and youth dependency ratios, for GDP per capita, and for population growth, but there were some variations in specifications. For all specifications we found a robust negative and significant impact of real GDP per capita on the share of consumption implying that the income effect is at play. This result is consistent with Bloom et al. (2003) among others who found a positive link between real GDP per capita and the gross domestic savings rate. We found that estimated coefficients of population growth were significant in most specifications and were consistently negative. Our baseline specification is reported in column 1. The result is perfectly consistent with the literature on the macroeconomic implications of population aging. The control variables explain about 40% of the variations among economies in aggregate consumption shares. The dependency ratios are associated with greater consumption. By extension, this implies that the ratios are associated with lower savings rates, a result that is very much in line with existing studies. Again as in the existing literature, our results suggest that the effect of the old-age dependency ratio on the share of aggregate consumption is stronger than that of the youth dependency ratio.
In short, our results are consistent with those of earlier studies. We found that population aging tends to increase the aggregate share of consumption and decrease the aggregate savings rate. We also tested for possible nonlinear effects of aging on consumption by adding a squared term for the old-age dependency ratio to the basic equation. The results are in column 2; they do not support a nonlinear effect.
1.
How Different is Asia? Table 1 hints at a possible difference in the way aging is associated with consumption in Asia compared with the rest of the world. To formally test for this possibility, we separated out the developing Asian economies in our sample and tested for a differential effect of aging. The results are in column 3 of Table 3a and indicate that old-age dependency had a smaller impact on the region than it did on the rest of the world. This implies that the effect of population aging on the savings rate is stronger in Asia than in the rest of the world. The weaker link between aging and consumption in developing Asia may be attributed to the region's high savings rate despite rising old-age dependency ratios.
We further extended the model to examine any nonlinear effects of population aging on developing Asia by adding the interaction between the squared term of the old-age dependency ratio and a developing Asia dummy. The results in column 4 indicate that the impact of the old-age dependency ratio on consumption is negative for developing Asian economies, but after the ratio reaches a certain level, it is positive as shown in the significantly positive coefficient of the squared term. This suggests that up to a certain critical point, a rising share of elderly people in developing Asia is associated with a falling share of consumption in GDP. Based on our results, this critical point is about 5% (the ratio of the sum of the old-age dependency ratio coefficient to twice the coefficient for the squared old-age dependency ratio for developing Asia). After developing Asia passes this critical point, however, the relationship changes course, and the share of consumption increases as the old-age dependency ratio rises. The threshold at which the impact of the old-age dependency ratio on the share of consumption in developing Asia is the same as that for the rest of the world is about 9%.
In column 5, we tested for the possibility that the impact of youth dependency on consumption in developing Asia was different from that in the rest of the sample. Our result suggests that it is not significantly different. As in column 4, the interaction between the term and a developing Asia dummy was significant. Also, estimates again provide support for the nonlinear effects of the youth dependency ratio in developing Asia.
Thus, although at a certain point the aging population in developing Asia will increase aggregate consumption, it will do so to a lesser extent than in the rest of the sample. This further strengthens the case for deliberately pursuing policies that promote domestic demand and rebalancing.
Impact of Aging on Advanced Aging Economies and Checking for Robustness
In column 6 of Table 3b we examined whether the impact of the old-age dependency ratio on consumption in the 20 high-income economies of the Organisation for Economic Co-operation and Development (OECD) in the upper 80% of the old-age dependency ratio was different. 2 It is interesting to test for this impact to derive implications for highincome Asian economies that are reaching advanced stages of aging. Column 6 uses the same set of variables as that in column 4 but adds an interaction between the old-age dependency ratio and a dummy variable for advanced aging economies. The results indicate that the impact of aging is no different for these economies than for others. In columns 7 and 8, we checked the robustness of our results in column 4 by restricting our set of countries as follows. In column 7, we dropped eight economies including two in developing Asia that have consumption shares above 95%. 3 These economies also have consumption shares that are above 100%, i.e., that exceed their incomes. In column 8, we included only economies with populations over 1 million following Kelley and Schmidt (1996) and Bloom et al. (2003) . Applying this restriction left us with a sample of 133, of which 26 were developing Asian economies.
It is interesting to note that adopting either restriction improves the fit of our regression analysis. The coefficients of the old-age dependency ratios in columns 7 and 8 are also similar to those in column 4. Furthermore, the coefficients of the interactive term between the old-age dependency ratio and the developing Asia dummy are statistically significant, and the absolute values of these coefficients are higher than those in column 4. We again see significant, nonlinear effects for the region of consumption on aging, with estimated thresholds that are slightly higher than those computed based on column 4. Therefore, our most interesting Asia-specific results-the negative impact of the old-age dependency ratio on consumption and the non-linear effect of aging-remain robust and consistent across different specifications. Most significantly, the findings from our regression analysis in columns 7 and 8 reinforced our central overall finding in column 4: the impact of aging on consumption in developing Asia is less than in the other economies in the sample.
Why is this true? Aggregate savings in the region has been relatively high, and so far it does not seem to be influenced by population aging. One possible explanation lies in the way the elderly population finances consumption in developing Asia. While the elderly elsewhere in the world tend to rely more on government transfers, the Asian elderly tend to rely mostly on their accumulated assets as sources of old-age support (Lee and Mason 2011) . As a result, the need to prepare for retirement encourages Asians, including those who are still in their productive years, to save and accumulate assets.
V. Conclusions and Policy Implications
The key to rebalancing Asian economies is stronger domestic demand, and the key to stronger domestic demand is greater consumption. Existing studies examine the impact of demographic variables on the savings rate, but it is worthwhile to examine their impact on consumption, which has a more direct effect on rebalancing. Investment can lead domestic demand and hence rebalancing in only parts of the region, but there is substantial room for growth in living standards and consumption levels throughout. A vibrant and sustainable economy ultimately requires healthy levels of consumption since consumption is the final demand for goods and services whereas investment only adds to productive capacity.
Our preliminary analysis indicated that while population aging is indeed a regionwide trend, there was no uniform regional pattern of consumption as a share of GDP. Our examination of the correlation between the old-age dependency ratio and consumption over time in 10 major Asian economies also failed to yield a common pattern. We then examined the impact of the old-age dependency ratio on the share of aggregate consumption in national income using data from 153 economies controlling for other variables such as per capita income.
For the complete sample, we found a positive relationship between old-age dependency and consumption, a result that was consistent with the findings of other studies, but for the 31 developing Asian countries in the sample we found evidence of a negative relationship, implying that their older populations reduce the share of consumption in national income. We also found a positive relationship above a certain level of the dependency ratio though it was weaker for developing Asia than for the rest of the sample.
There are a number of ways to interpret these results. One is simply that developing Asia is still relatively youthful despite rapid population aging. The old-age dependency ratio there is 8.86%, which is lower than the 12.43% in the rest of the world and the 11.70% for the world as a whole (Table 2 ). Another interpretation is that there could be a threshold old-age dependency ratio below which population aging does not have a perceptible effect on consumption. In fact, the ratio might be dominated by the high savings and low consumption of the working-age population as seems to be the case in developing Asia. Above the threshold, however, population aging has a positive effect on consumption. The findings of Lee and Mason (2011) from household data lend further support to this interpretation. They found that Asians tend to save for retirement instead of depending on government transfers or family support.
The most straightforward policy implication of our results is that population aging in developing Asia may not contribute significantly to robust consumption and domestic demand and hence to rebalancing, at least in economies in the early stages of the demographic transition. The obvious corollary is that governments must continue to pursue a wide range of policies that strengthen domestic demand and that promote services and other sectors geared toward domestic demand, though such policies may affect the relationship between population aging and aggregate consumption. For example, in the rebalancing debate one of the most widely touted policy options for strengthening private consumption is to increase government expenditures on health care, education, pensions, and social protection. The underlying idea is that such spending will mitigate the need for savings and thus encourage households to spend more. Providing health care and pensions to the elderly will reduce the risks and uncertainties they face, so they will be likely to consume more.
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